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1. INTRODUCTION

ÅMadrid city (Spain): 3.2

million inhabitants in the

city, more than 5 million

people in the metropolitan

area

Annual evolution of NO2 levels in Madrid city 

(average by station type; relative to 2005)

ÅPositive trend of AQ in the city.

Remaining issues: NO2 %

Traffic

Urban background

Suburban background
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ÅThe main responsible to high NO2 ambient air concentration values is

road traffic

Accurate and updated road traffic emission inventories are 

needed to define and simulate abatement measures

Figures from Borge et al., 2014 (STOTEN)
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ÅEmission inventories have been

developed to support the

simulation of city-scale measures,

but also complementary local

measures to deal with particular

issues in specific hot-spots such

as Fernandez Ladreda (FL)

square

FL air quality 

monitoring station
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Traffic stations in the Madrid City Council Air Quality Network
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2. METHODOLOGY

2.1. Emission models

ÅThe development of emission inventories for on-road mobile sources is

particularly complex, since emissions depend on multiple factors:

- road type and traffic conditions

- vehicle type, age and maintenance conditions

- driving patterns / driving stage

- meteorology
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ÅThere are many emission models based on alternative approaches for

emission computation; according to Smit (2009):

-óAverage-speedômodels (e.g. COPERT, MOBILE, EMFAC) ï

macroscopic description

-óTraffic-situationômodels (e.g. HBEFA, ARTEMIS) ïlink level

-óTraffic-variableômodels (e.g. TEE, Matzoros model) ïtraffic flow

variables defined by macro or microscale traffic models

-óCycle-variableômodels (e.g. MEASURE, VERSIT+) ïindividual

vehicle driving patterns

-óModalômodels ïengine operation, also microscale approach

ÅThe choice of the modeling approach would depend on the purpose of

the computation (detail needed, scale of interest, etc)
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ÅThe COPERT model (COmputer Programme to calculate Emissions from

Road Transport) (currently v.4.11) is the reference model according to the

EMEP/EEA methodology for the computation of road traffic emission

inventories in Europe

ÅAverage speed model, more than 100 vehicle categories

ÅIt has been integrated with the regional traffic model (TDM) for emission

computation at link level
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Madrid city council TDM

Å Distance travelled by 
vehicle type 

Å Running vehicle fleet

Vehicle fleet study

- EMT buses

- Other vehicle types

Å Traffic counts

Å Specific statistics

COPERT 4

Total emissions by 
zone and vehicle 

type (63 
categories)

Zone -specific aggregated 
emission curves = f(v)

Temporal profiles 
(weekly, diurnal)

Hourly emissions 
at link level

Surrogate data

Gridded annual emissions 
(1 km 2)

Chemical speciation 
(NO X, COVs)

Mesoscale air 

quality modeling

Å Distance travelled 
by zone (veh*km)

Å Average speed by 
zone

ÅMesoscale road traffic emission computation scheme


